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" MILITARY SPECIFICATION

CAPACITORS, FIXED, GLASS DIELECTRIC,

GENERAL SPECIFICATION FOR

This specification is mondstory for use by ell De-
partments and Agencies of the Department of Defense.

INACTIVE FOR DESIGN AFTER DATE OF
THIS SPECIFICATION. USE MIL-C-23269.

1. SCOPE

1.1 Scope. This specification covers the gencral requirements for glass-dielectric, fixed capacitors enclosed in
glasa cases, suitably protected against high humidity.

«1.2 Classification.
1.2.1 Type designation. The type designation shall be in the following form, and as specified (see 3.1 and
6.1):

oo ¢ oRs ¢

Styke Operating Capacitance Capacitance

{(1.2.1.1) temperature {(1.2.1.3) tolerance
range (1.2.1.4)
(1.2.1.2)

1.2.1.1 Style. The style is identified by the two-letter symbol “CY™ followed by a two-digit number: the

letters identify glass-dielectric, fixed capacitors. and the number identifies the shape and dimensions of the
capacitor.

1.2.1.2 Operating tempemture range. The operating temperature range is identified by a single letter in
accordance with table 1.

TABLE L. Operating temperalure range.

Symbol Openating
temperature range
*C
C 33 t0 +125
F3C 53910
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1.2.1.3 Capecitance. The nominal capacitance value expressed in picofarads (pF) is identified by a three-digit
number; the first two digits represent significant figures and the last digit specifies the number of zeros to follow.

[
LM TRy

When fractional values of a pF are required; the lcttcr “R™ ghall be used to indicate the decimal point and the
succeeding dlg;lu of the group shall represent slgmﬁcant figures. Example: 1R5 :mbcales 1.5 pF.

1.2.1.4 Capacitance tolerance. The capantmc.-, tolerance is identified by a smgie fetter in accordance with
table 1.

TABLE Il. Capacitance tolerance.

Symbol Capacitance
tolerance (=)

0.25 pF
0.50 pF
1%
2%

5% .

—-0mo0

2. APPLICABLE DOCUMENTS

2.1 The following documents, of the issue in effect on date of invitation for bids or request for proposal.
form a part of this specification to the extent specified herein.

SPECIFICATIONS

FEDERAL
QQ-3-571 Solder; Tin Allov: Lead-Tin Alloy: and Lead Alloy.
MILITARY
MIL-C-23269 Capacitors, Fixed, Glass Dielectric, Established Reliability,
General Specification For.
MIL-C-39028 Capacitors. Packaging of.
MIL.C-45662 Calibration System Requirements.

(Sec supplement 1 for list of applicable detail specificatons.)

STANDARDS

MILITARY
MIL-3TD-105 Zampling Procedures and Tables for Inspection by Attributes,
MIL-5TD-202 Test Methods for Electronic and Electrical Component Paris,

MIL-3TD-1276 Leads. Weldable. for Electronic Component Parts.

{Copies of specifications, standards, drawings, and publicatons required by suppliers in connection with
specific procurement functions should be obtained from the procuring activity or as directed by the contracning
officer.)

.2 Other publications. The following document forms a part of this specification to the extent specified
herein. Unless atherwise indicated, the issue in eifect on date of invitation for bids shall apply.
2

Source: https://assist.dla.mil -- Downloaded: 2016-11-13T09:00Z
Check the source to verify that this is the current version before use.




MIL-C11272C

OFFICIAL CLASSIFICATION COMMITTEE
Uniform Freight Classification Rules.

(Application for copies should be addressed to the Official Classification Committee, One Park Avenue, at
33cd Street, New York, N. Y. 10016.)

3. REQUIREMENTS

3.1 Detail rcq\mtmmta for individual mpacitor nylea. Detail requircmenu or exccp!:ions npplimhle to
individual styles of capacitors shail be ay specified in the detail specifications listed in supplement 1 to this
specification. In the event of any conflict between requirements of this specification and the detail specifications,

the latter shall govern (see 6.1). ) ..

3.2 Qualification. Capacitors furnished under this spetification shall be a product which has been tested and
has passed the qualification tests specified in 4.4, and has been listed on or approved for listing on the applicable
qualified products list (see 6.2).

3.3 Material. The material shall be as specified herein. However, when a definite material is not specified, a
material shall be used which will enable the capacitoss to meet the performance requirements of this specification.
Acceptance or approval of any constituent material shall not be construed as a guaranty of the aceeptance of the
finished product. )

3.3.1 Solder. Selder for electrical connections shall be in accordance with QQ-5-371. In no case shall the
solder start to melt at 2 temperature of less than 200°C.

3.3.2 Soldering flux. Rosin or rosin and alcohol shall be used as a flux. Consideration will be given to the use
of ather soldering fluxes only when adequate evidence is presented to indicate that the proposed flux is equally
suitable and noncorrosive.

3.4 Design and construction. Capacitors shall be of the design, construction, and physical dimensions
specified (see 3.1).

3.4.1 Capecitor element. The capacitor element shall consist of alternate layers of glass diclectric and
electrode.

3.4.2 Case. Each caparitor shall be enclosed in a glass case which will protect the capacitor element from the
effects of prolonged exposure to high humidities under all the test conditions specified herein.

3.4.3 Connections. Electrical connections shall not depend upon the terminals being clamped between 2
metallic member and an insulating material other than the glass material. Such connections shall be securely made.
mechanically and electrically, with the capaciter clement by soldering, welding, or mechanical means. in such a
manner that the normal movements of the tcrmmal leads will not result in strain, wear, or damage to the capacitor
element, case, or coating.

3.5 Dielectric withstanding voltage. Capacitors shall withstand the direet current {(dc) potential :pecified in
4.6.2 without damage, arcing, or breakdown.

3.6 Barometric pressure. Capacitors shall withstand the dc potential specified in 1.6.3 without damage.
arcing, or breakdown.

3.7 Insulation resistance. When measured as specified in 4.6.4, the insufation resistance shalf exceed 160.000
megoehms.

3
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3.8 Capacitance. When measured as specified in 4.6.5, the capacitance shall be within the tolerance shown in
the type designation (see 3.1). .

3.9 Dissipation factor. When measured as specified in 1.6.6. the dissipation factor shall be not more than
0.001. , .

3.10 Quality factor (Q). When measured as specified in 4.6.%7. the Q shall be not less than the value shown on
figure 1, unless otherwise specified (see 3.1).

3.11 Shock (specified pulse). When capacitors are tested as specified in 4.6.8, there shall be no intermittent
contacts, open- or short-circuiting, nor evidence of arcing or mechanical damage.

3.12 Vibration, high frequency. When capacitors are tested as specified in 4.6.9, there shall be no
intermittent contacts, open- or short-cireuiting, nor evidence of mechanical damage.

313 Teméerature cycling and immersion. When tested as specified in 4.6.10, capacitors shall meet the
following requirements: S

(a) Visual examination — There shall be no evidence of corrosion or mechanical damage that wil
affect life or serviceability.

(b) Diclectric withstanding voltage ~ There shall be no evidence of damage, arcing, or breakdown.

{c) Insulation resistance ~ Not less than 100,000 megohms.

{d) Capacitance — Change not more than 0.3 percent of the nominal value or 0.5 pF, whichever is

Srambtan +tha ...n.....l wnlite ahtnlomad cobiam muanoe cad mg pranifadin 1A S
UICdH:I. uum tne imba vaue uum.ul.cu WIICTI MCASUIca a3 -.l.l!.'.l..lllﬂu ifl +.U.0.

{(¢) Dissipation factor — Not to exceed 0.001.

3.14 Moisture resistance. When tested as specified in 4.6.11. capacitors shall meet the following
requirements:

(a) Visual examination ~ There shall be no evidence of corrosion or mechanical damage that wiil
affect life or semccablhtv
(b) At 90 to 95 percent relative humidity:

(1) Insulation resistance — 1.000 mrmhm minimum
(¢} At 5023 percent relative humld.lt‘_if
(1) Dielectric withstanding voltage — There shall be no evidence of damage. arcing. or
breakdown.

(2) Insulation resistance — Not less than 100.000 megohms.

(3) Capacitance — Change not more than 0.3 percent of the nominal value ar 0.5 pF. whichever i
greater. from the initial value obtained when measured as specified in 4.6.3.

(4) Dissipation factor ~ Not to exceed 0.001.

3.15 Life. When tested as specified in 4.6.12.1. capacitors :hull meet the following requirements. a:
applicable:

(a) Visual examination — There zhall be no evidence of corrozion or mechanical damage that waill
arfect life or serviceability.
{by At 25°C:
(1) Inzulation resistance — Not less than the value speciried {zee 3.1}
(2) Capacitance - Change not more than 1 percent of the nominal value or 0.3 pF. whichever ::
greater. unless otherwise specified (zee 3.1), from the initial value obtained when measured 1.
specified in 4.6.3.
i{3) Dissipation factor —3hall not exceed the value specified (see 3.1).
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FIGURE 1. Quality factor (Q) at 1 megahertz (MHz).
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(c) At125°C:
(1) Insulation resistance — Not less than the value specified (see 3.1).
(2) Capacitance — When measured as specified in 4.6.12.1, change not more than 1 percent of the
nominal value or 0.5 pF, whichever is greater, unless otherwise specified (see 3.1), from the
initial 125°C value. .
(3) Dissipation factor — Shall not exceed the value specified (see 3.1).

3.15.1 Performance check. When tested as specified in 4.6.12.2.1, capacitors shall meet the following
requirements:

{a) Visual examination — There shall be no evidence of corrosion or mechanical damage that will
affect Life or serviceability.
(b) Insulation resistance — Not less than the value specified (sce 3.1). -
(c) Capacitance — Change not more than 1 percent of the nominal vahie or 0.5 pF, whichever is
S greater, unless otherwise specified (see 3.1), from the initial value obtained when measured as
specified in 4.6.5.
{d) Dumpanon factor — Shall not exceed the value specified (see 3.1).

- n P | "N

3.15.2 Continugtion tesi. When tested as specified in 4.6.12.2.2, capaciiors shail

specified in 3.15.
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3.16 Solderability, When capacitors are tested as specified in 4.6.13, the dipped surface of the leads shall be
at least 95 percent covered with a new, smooth, solder coating. The remaining 5 percent of the lead surface shall
show only small pinholes or rough spots; these shall not be concentrated in one area. Bare base metal and areas
where the solder dip failed to cover the original coating are indications of poor solderability, and shall be cause for
failure, In case of dispute, the percent of coverage with pinholes or rough spots shall be determined by actual
measurement of these areas, as compared to the total area.

3.17 Terminal strength. When capacitors arc tested as specified in 4.6.14, terminals shall not loosen ot
rupture, and there shall be no permanent damage to the terminals or seal.

3.18 Ternperature coefficient and capacitance drift. When measured as spc.ciﬁed in 4.6.15, the temperature
coefficient and capacitance drift shall be within the limits specified (see 3.1).

3.19 Marking. Capacitors shall be marked with the type designation and the manufacturer's name or code
symbol. There shall be no space between the symbols which comprise the type designation. If lack of space
requires it, the type designation may appear on two lines. In this event, the type designation shall be divided
between the operating temperature range and capacitance symbols, as shown in the following example:

cYiwec
ORS5C

When lack of space prohibits the marking of the type designation on two lines, the type designation may appear
on three lines. In this event, the type designation shall be divided after the two-letter symbol "CY" and between
the operating temperature range and capacitance svmbols, as shown in the following ¢example:

cYy
10C
OR5C

Marking shall remain legible after all tests.
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3.20 Workmanship. Capacitors shall be processed in such a manner as to be uniform in quality and shall be
free from pits, corrosion, cracks, chips, and other defects that will aifect life or serviceability.

3.20.1 Terminals. Terminals shall be hot.solder-dipped or 3o coated that soldering can be readily
accomplished.

0.2 Welding., Surfaces to be weided shall be clean and free from oxides, greases, and other harmful -
material. Welds shall be of ample size and good fusing, and shall be free from all harmful defects.

3, w
[

4. QUALITY ASSURANCE PROVISIONS

4.1 Responaibility for inspection. Unless otherwise specified in the contract or purchase order, the supplier is
responsible for the perfarmance of all inspection requirements as specified herein. Except as otherwise specified in
the contract or order, the supplier may use-his own or any other facilities suitable for the performance of the
inspection requirements specificd herein, unless disapproved by the Government. The Government reserves the
right to perform any of the inspections set forth in the specification where such inspections are deemed necessary
to assure supplies and services conform to prescribed requirements.

4.1.1 Test equipment and inspection focilities. Test and measuring equipment and inspection facilities of
sufficient accuracy, quality and quantity to permit performance of the required inspection shall be established and
maintained by the supplier. The establishment and maintenance of a calibration system to control the accuracy of
the measuring and test equipment shal) be in accordance with MIL.C-15662.

4.2 Classification of inspections. The inspections specified herein are classified as follows:

(a) Qualification inspection (see 4.4).
(b) Quality conformance inspection (see 4.3).

4.3 Inspection conditions and methods,

4.3.1 Inspection conditions. Unless otherwise specified herein, all inspections chall be performed in
accordance with the test conditions specified in the “CENERAL REQUIREMENTS™ of MIL-STD-202.

4.3.2 Methods. Unless otherwise specified herein, all visua) examinaions shall be performed without
magnification other than that required to corrcct the eyesight. Axial:radial lead type capacitors shall be tested
with the ieads bent into the axdal position.

4.4 Qualification inspection. Qualification inspection shall be performed at a laboratory aceeptable to the
Government (see 6.2) on sample units produced with equipment and procedures normally used in production.

4.4.1 Sample size. The number of capacitors to be subjected to qualification inspection shall be as specified
in the appendix to this specification.

4.4.2 Inspection routine. The sample shall be subjected to the inspections specified in table IIL. in the orde:
shown. All sample units shall be subjected to the inspection of group 1. The sample chall then be divided a-

specified in table U1 for groups I to V inclusive.

4.4.3 Failures.~ Failures in excess of those permitted in table 111 will be cause for refusal to gran
qualification.
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TABLE I1. Quelification inspection.

. Number of
Examination or test Requirement Test © sample Number of
paragraph method units to be failures
paragraph inspected permitted Y
Group ! 2/ =
Visual and mechanical examination (internal): ) 4.6.1
Material, design, construction and 3.1,3.3t03.4.3, P 0
workmanship. incl, and 3.20
to 3.20.2, incl
Yisual and mechanical examination (external): 4.6.1 W . )
Physical dimensions, marking3/and 3.4,and 3.19, to
workmanship 3.20.2, inc!
Dielectric withstanding voltage ............ 3.5 4.6.2 %61
U 3.6 463 ) o Y 1
Insulation resistance .................... 3.7 4.6.4 5/62
Capacitance ......... . 0oiiiiiiinnann., 38 4.6.5.1
Dissipation factor (DF) ............ U 3.9 4.6.6 .2
Quality factor {Q) ...........ciiirm.. 3.10 4.6.7 J J
. Group II
Shock (spedified pulse) . ................. 3.1 4.6.8
Vibration, high frequency ................ ! 3.12 4.6.9 } 12 } 1
Temperature cycling and immersion ...:.... ! 3.13 4.6.10 to
}
Group [II :
Moisture resistance ..................... 3.14 4.6.11 12 1-
Group IV .
Life ... 3.15 4.6.12.1 24 1}
Group ¥V .
Solderability .......................... 3.16 4.6.13 3 3
Terminal strength ....... e e ! 3.17 +.6.14 J 12 J 1
Temperature coetficient and capacitance drift . ! 3.18 +.6.15 | |

1/ A sample unit having one or more defects shall be considered as a single failure.

2/ With the exception of the internal visual and mechanical examination, all tests of this group are
nondestructive tests.

3/ Marking will be considered a failure only if it becomes illegible as a result of any of the tests.
2 For single-type submission, 1 additional sample unit is included in each sample of 63 sample units to permit
substitution for fatlure permitted.

3/ For combined-type submission, 2 additional sample units (1 of the highest and 1 of the lowest capacitance
value) are included in each sample of 64 sample units to permit substitution for the permitied failure (either
the highest or lowest capacitance value).

8
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4.4.4 Retention of gualification. To retain gualification, the supplier shall forward a report at 6-month
intervals to the qualifying activity. The qualifying activity shall establish the initial reporting date. The report shall
consist of:

(0 A summnry of the results of the tests performed for inspection of product for delivery »

.......... tha mber of 1ots that have narsad And the numhar that ha
gruupnulu.lwuugnu l.lluluuunl ulc number 61 1688 nal aave pasrvid ana the numper aat qa

failed. The results of tests of all reworked lots shall be identified and accounted for.

{(b) A summary of the results of tests performed for qualification verification inspection group B,
including the number and mode of faitures. The summary shall include results of all qualification
verification inspection tests performed and completed during the 6-month period. if the summary
of the test results indicates nonconformance with specification requirements, and corrective action
acceptahle to the qualifying activity has not been taken, action may be taken to remove the failing
product from the qualified products list.

Faillure to submit the report within 30 days after the end of each 6-month period may result in loss of
qualification for the product. In addition.to the periodic submission of inspection data, the supplier shall
immediately notify the qualifying activity at any time during the 6-month period that the inspection data
indicates failure of the qualified product to meet the requirements of this specification.

In the event that no production occurred during the reporting period, a report shall be submitted eertifying that
the company still has the capabilities and facilities necessary to produce the item. If during two consecutive
reporting periods there has been no production, the manufacturer may be required, at the discretion of the
qualifying gctivity, to submit a representative product of each style to testing in accordance with the qualifi -
cation inspection requirements.

4.5 Quality confprmance inspectio .

4.5.1 Inspection of product for delivery. Inspection of product for delivery shall consist of group A
inspection.

4.5.1.1 Inspection lot. An intpection lot shall consist of all capacitors of the same style produced under
cssentially the same conditions, and offered for inspection at one time.

4.5.1.2 Group A inspection. Group A inspection shall consist of the examinations and tests-specified in table
IV, in the order shown.

4.5.1.2.1 Sampling plan. Statistical sampling and inspection thall be in accordance with MIL-3TD-105 for
general inspection level 1§, The acceplable quality level (AQL) shall be as specified in table {V. Major and minor
defects shall be as defined in MIL-3TD-105.

4.5.1.2.2 Rejected lots. If an inspection lot is rejected. the supplier may rework it to correct the defecis. or
screen out the defective units, and resubmit for reinspection. Resubmitted lows shall be inspected using tightened
inspection. Such lots zhall be kept reparate from new lots. and shall be clearly identified as reinspected lots.

4.3.2 Periodic inspection. Periodic inspection shall consist of group B. Except where the results of these
inspections show noncompliance with the applicable requirements (see 4.3.2.1.4). delivery of products which
have passed group A shall not be delayed pending the results of these periodic inspections.
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TABLE 1V. Group A inspection.

Requirement Test |AQL (percent defective)
Examination or test paragraph method
paragraph Major Minor
Visual and mechanical examination: 4.6.1
Material ... viiir i it er et 3.3t0 3.3.2,ind
Physical dimensions ................ ..., 34
Design and construction (other than physical 12 4.0
dimensions). .......eivierinieaaannan - 3.4 to 3.4.3, incl
Marking 1/ ..ot 3.19
Workmanship . ... ..o vviniii it 3.20 to0 3.20.2,ind
Dielectric withstanding voltage ............ 3.5 4.6.2
Insulation resistance .........o0cvuvnian- 3.7 4.6.4 1.0 .
Capacitance ........c.iiiiiennnnneanrnn 3.8 4.6.5.2 T
Dissipation factor ..........c.eiiiennn. 39 4.6.6
Barometric pressure .......ooiiiiiiiaan 3.6 4.6.3 } 25 ) .
Life (performance check) ................ 3.15.1 4.6.12.2.1

1}/ Marking defects are based on visual examination only. Any subsequent electrical defects shall not be used
as a basis for determining marking defects.

4.5.2.1 Group B inspection. Group B inspection shall consist af. the tests specified in table ¥ and shall be
made on sample units selected from inspection lots which have passed the group A inspecton.

‘TABIE. V. Group B inspection.

Number of
Test Requirernent Test sample Number of
paragraph method units to be defectives
paragraph inspected permitted
Every month
Subgroup I
Shock (specified pulse) ................... 3.11 4.6.8
Vibration, high frequency ................. 3.12 4.6.9 12 211
Temperature cycling and immersion ......... 3.13 4.6.10
Subgroup 11
Moisture resistance . . .. .ovive e 3.14 4.6.11 12 2
Suberoup [
Solderability . ...... .. ... .. .ol 3.16 4.6.13
Terminal strength . ... .. ... ..o it 3.17 16.14 ]
Temperature coefficient and capacitance drift . . 3.18 4.6.153.2to 12 i 1 E
4.6.15.2.2 : '
incl : l
;
Every three months .
Subgroup [ '
Life (continuationtest) ............couv... 3.15.2 1.6.12.22 JERED 1

Y

performance-check test.

Sample units to be inspected shall be selected from sample units that have been subjected to the 250-hour

M s . . . -
2/If the iuilures exceed the total number permitted by 1, the inspection shali be rerun with the same sample size
with zero (ailures permitted,

10
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45.2.1.1 Sampling plan. The number of sample units to be inspected for each subgroup shall be selected
from the first Jot and from each month's and each three months’ production as specified in table V. A different
e units shall he selected for each gubm'oun

4.5.2.1.2 i)efecn'ves. 1f the number of defectives exceeds the number allowed in table V, the sample shall be
considered to have failed.

bt e
subjected t

4.5.2.1.3 Disposition of sample units. Sampie units which have been
not be delivered on the contract or purchase order.

o
%
<
c
<

4.52.1.4 Noncompliance. If » sample fails to pass group B inspection, the supplier shall take corrective
action on the materials or processes, or both, as warranted, and on all units of product which can be corrected and
which were manufactured under essentially the same conditions, with essentially the same “materials, processes,
ete., and which are considered subject to the same failure. Acceptance of the product shall be discontinued until
corrective action, aceeptable to the Government, has been taken. After the corrective action has been taken, group
B inspection shall be repeated on additional sample units (all inspection, or the inspection which the original
sample failed, at the option of the Government). Group A inspection may be reinstituted; however, final
ar.ccptnncc shall be withheld until the group B reinspection has shown that the corrective action was successful. In
the event of failure after reinspection, information concerning the failure and corrective action taken shall be
furnished to the cognizant inspection activity and the qualifying activity.

PO T N R Sy S SR [ 1 S— el _aalbacae memd ana

2.2.9 Hupecnon OI prepamnon ]0 U’Cl’y aumplr: PECRAETT Wilu pat. kﬂ
preservation and packaging, packing and mnrkmg for shipment and storage shall be in accordance with the

requirements of section 5 and the documents specified therein.
4.6 Methods of examinations and test.

4.6.1 Visual and mechanical examination. Capacitors shall be examined to verify that the materials, design.
construction, physical dimensions, marking, and workmanship are in accordance with the applicable requirements
{sce 3.1, 3.3 to 3.4.3, incl, and 3.19 to 3.20.2, indl).

4.6.2 Dielectric withstanding voltage fsee 3.5). Capacitors shall be tested in accordance with method 301 of
MIL-STD-202. The following details thall appiy:

(a) Magnitude and nature of test potential — 200 percent of the de rated voltage (see 3.1).

Ry Thieans 3 Bran om 5
{b) Duration of application of test voltage — Not less than 1 second nor more than 3 seconds.

(c) Points of application of test voltage — Between the terminals,

(d) Limiting value of surge current — Shall not exceed 50 milliamperes (ma).

(¢) Examinations after test — Capacitors shall be examined for evidence of damage, arcing, and
breakdown.

4.6.3 Barometric pressure (see 3.6). Capacitors shall be tested in accordance with method 105 of
MIL-S5TD-202. The following details shall apply:

{a) Method of mounting — Not applicable.

{(b) Test-condition letter — B.

{c) Tests during subjection to reduced pressure ~ 130 percent of the de rated voltage (see 3.1) shail ze
applicd between the terminals for not less than 1 second nor more than 5 seconds.

(d) Examinations after test — Capacitors shall be examined for evidence of damage, arcing, and
breakdown. .

11
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4.6.4 Insulation ::esistance (see 3.7). Capacitors shall be tested in accordance with method 302 of
MIL-STD-202. The following details shall apply:

(a) Test potential — A de potential equal to the dc rated voltage (see 3.1).
(b) Points of measurement — From terminal to terminal. (Condensed moisture may be removed by a
blast of air.)

4.6.5 Capacitance fsee 3.8).

4.6.5.1 For qualification inspection. capacitors.shall be tested in accordance with method 305 of
MIL-STD-202. The following details shall apply:

(a;) Test frequency — 1 MHz 2200 kHz when the capacitance is 1,000 pF or smaller, and 1 kHz
+100 Hz when the capadtance is greater than 1,000 pF.
(b) Limit of accuracy — Shall be £0.2 percent or *0.2 pF, whichever is greater.

4.6.5.2 For quality conformance inspection. Capacitors shall be tested in accordance with method 305 of
MIL.STD-202. The following detail shall apply: '

(a) Test frequency — 1 kHz $100 Hz, or 1 MHz £200 kHz. Capacitance measurements made at
1 kHz shall be referred to measurements made at a frequency of 1 MHz.

4.6.6 Dissipation factor. Dissipation factor shall be mcasured at a frequency of 1 kHz 2100 Hz.
Measurement accuracy shall be within +2 percent or 0.00035, whichever is greater, for dissipation factor and within
5 Hz for frequency (see 3.9).

4.6.7 Quality factor (Q) (see 3.10). Capacitors shall be tested in accordance with method 306 of
MIL-STD-202. The following detarl chall apply:

(a) Test frequency — 1 MHz  £200 kHz.

4.6.8 Shock fspecified pulse) (see 3.11).  Capacitors shall be tested in accordance with method 213 of
MIL-STD-202. The following details shall apply:

(3) Mounting — Capacitors shall be rigidly mounted by the body to the test apparatus in such a
manner that the mounting-method does not damage the capacitors.

(b) Test-condition letter — I (100 G).

(c) Measurements during shock — During shock, an electrical measurement shall be made to determine
intermittent contacts or open- or short-circuiting. The accuracy of the detecting equipment shall
be sufficient to detect any interruption with a duration of 0.5 millisecond or greater.

(d) Examination after shock — Capacitors shall be visually examined for evidence of arcing or
mechanical damage.

4.6.9 Vibration, high frequency fsee 3.12). Capacitors shal! be tested in accordance with method 204 of
MIL-5TD-202. The following details and exceptions shall appiy:

(a) Mounting — Capacitors zhall be riggdly mounted by the hodyv to the test apparatus in such a
manner that the mounting method does not damage the capacitor.

(by Test-condition letter ~ B.

{c) Measurements during vibration — During the last cycle in each direction. an electrical measurement
shall be made to determine intermittent contacts or open- or short-circuiting. The accuracy of the
detecting equipment shall be sufficient to detect any interruption with a duradon of 0.5
millisecond or greater.

(d) Examination after test — Capacitors shall be visually examined for evidence of mechanical damage.
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4.6.10 Temperuture.cycling and immersion (see 3.13).

4.6.10.1 Temperature cycling. Capa-citors shall be tested in accordance with method 102 of MIL-STD-202.
The following details and exception shall apply:

{a) Test-condition letter — C.
(b) Measurements before and after cycling — Not applicable.

4.6.10.2 Immersion.. Following temperature cycling, capacitors shall be tested in accordance with method
104 of MIL-STD-202. The following details shall apply:

{a) Test-condition letter — B.

(b) Time after final eycle allowed for measurements — Shall not exceed 30 minutes. Surface moisture
shal! be removed by circulating air at room temperature, or wiping with a clean dry cloth. or both.

(¢) Examinations and measurements after final cycle — Capacitors shall be visually examined for
evidence of comrosion or mechanical damage; the dielectric withstanding voltage, insulation
resistance, capacitance, and dissipation factor shall then be measured as specified in 4.6.2, 3.6.4.
4.6.5, and 4.6.6, respectively.

4.6.11 Moisture resistance fsee 3.14). Capacitors shall be tested in accordance with method 106 of
MIL-STD-202. The following details and exceptions shall apply: .

() Mounting — Exeept during examinations and measurements, capacitors shall be securely fastened
by normal means to rigidly supported terminals, so spaced that the length of each lead between
support and capacitor body will be 1/2 ¢ 1/8 inch.

(b) Initial measurements ~ Not applicable.

(¢) Polarization’and load — Not applicable.

(d) Final measurements — The insulation resistance shall be measured as specified in 4.6.4 at a
temperature of 25° 25°C and a relative humidity of 90 to 95 percent. Between 4 and 24 hours
after this measurement, capacitors shall be visually examined for evidence of corrosion or
mechanical damage; the dielectric withstanding voltage. insulation resistance, capacitance. and
dissipation factor shall then be measured as specified in 4.6.2, 4.6.4. 4.6.5. and 4.6.6. respectively.
at a temperature of 25° 23°C and a relative humidity of 30 = 5 percent.

4.6:12 Life (see 3.15).

4.6.12.1 For qualification inspection. Capacitance shall be measured as specified in 4.6.3 3t a temperature of
125° +4..0°C. The capacitors shall then be subjected to 130 percent of the de rated veltage (sce 3.1) for 2.000
hours at a temperature of 125° +4..0°C. The surge current shail not exceed 50 ma. The insulation resistance.
capacitance, and dissipation factor shall be measured as specified in 4.6.4. 4.6.5. and 4.6.6. respectiselv. at 2
temperature of 125° «4..0°C. The capacitors shall then be retumed to the intpection conditions specitied in +.3.
and the insulation resistance, capacitance, and dissipation factor shall be measured as specified in 4.6.4. 4.6.5. and
4.6.6, respeetively. Capacitors shall then be visually examined for evidence of corrosion or mechanical damage.

4.6.12.2 For quality conformance inspection.

+4.6.12.2.F Performance check. Capacitors shall be tested as specified in 4.6.12.1. except that the duration «f
the test zhall be 250 hours and that only the measurements at the inzpection conditions specified in 4.3 neei be
made (sce 3.13.1 and table [V).

4.6.12.2.2 Continuation test. Capacitors 'which have been subjected to the 250-hour performance-chesk

specified in 4.6.12.2.1 shall be tested for an additional period of 1.730 hours in accordance with 1.6.12.1. with
voltage applied with the same polarity as when subjected to the performance check (see 3.15.2 and table V).
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4.6.13 Solderability see 3.16). Capacitors shall be tested in accordance with method 208 of MIL-STD-202.
4.6.14 Terminal strength (see 3.17).

4.6.14.1 Pull test. The body of the capacitor shall be sccured, and each terminal in turn shall be subjected to
a gradually applied axial-pull of 5 pounds maintained at its maximum value for 5 seconds.

$.6.14.2 Tuwisting test. All terminals shall be bent through 90° at a point 1/4 inch from the body of the
capacitor, with the radius of curvature at the bend approximately 1/32 inch. The terminals shall be clamped to
within 3/64 ¢ 1/64 inch of the bend on the side between the bend and the remaining portion of the lead, away
from the body. The body of the capacitor shall then be rotated about the original axis of the bent terminal
through 360° in alternating directions for three such 360° rotations, at the rate of approximately 5 seconds per
rotation. The capacitors.shall then be examined for evidence of loosening or rupture, and damage to the terminals
or seal. .

NOTE: For the purpose of this test, the original axis i considered to be the axial position of all leads.
4.6.15 Temperature coefficient cnd capacitance drift (see 3.18).

4.6.15.1 For qualification inspection. Capacitance measurements shall be made at the following
temperatures, in the order listed:

. Temperatures (*C)

2512
-55 +0, -2
10 +2
252
65+ 2
85 +2,-0
125+2,-0
25 +2

The measurement at each temperature shall be recorded when two successive readings taken at 5-minute intervals
at that temperature indicate no change in capacitance. The temperature at the iime of measurement shall he
measured to an accuracy of t1 percent of the temperature difference between the nominal test temperature and .
the nominai reference temperature +0.5°C. Measurements shall be made at a frequency of 100 kHz =10 MHz.

The reference frequency at which measurements are made shall not drift more than 50 Hz during the test. An
accuracy of £0.025 percent of nominal capacitance +0.05 pF shall be maintained for measurement of capacitance

change.

4.6.15.1.1 Continuous curve lemperature coefficient. As an alternate to the measurements specified: in
4.6.13.1. a continuous curve of capacitance versus temperature may be produced by subjecting the capacitors o a
slowly varving temperature. The temperature shall be varied from 23° to -35° to +lla to 25°C. A temperalurc
sensing device shall be embedded in a dummy capacitor in a2 manner to assure accurate internal readings in the
zample under test. Temperature shall be varied slowly enough to produce a smooth uniform curve with no loops @t

-33% or 125°C. Measurements shall be made at a frequency of 100 kHz =10 kHz. Accuracy shall be a:
specified in 4.6.13.1. ’
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4.6.15.1.2 Temperature coefficient. The temperature coefficient shall be computed as follows:

ahh

{Co—-Cy) 10°
rc= 2"l
(Te =T &

Where:

TC = temperature coefficient in parts per million per degree ccnugradc
C} = capacitance at the middle 25°C (reference) temperature in pF.
C2 = capacitance at test temperature in pF.

Ty =25°C.

T2 = test temperature in degrees centigrade.

4.6.15.1.3 Capacitance drift. Capacitance drift shall be computed by dividing the greatest single difference
between any two of the three values recorded at 25°C by the intermediate value recorded at 25°C.

4.6.15.2 For quality conformance inspection.

4.6.15.2.1 Temperture coefficient. Capacitance measurements shall be made as specified in 4.6.13.1 or
4.6.15.1.1, except that measurements nced be made only at 25°, -55°, 25°, 125°, and 25°C, respectively. The
temperature coefficient shall be computed as specified in 4.6.15.1.2.

4.6.15.2.2 Capacitance drift, Capacitance drift shall be computed as specified in 4.6.15.1.3.
5. PREPARATION FOR DELIVERY .

5.1 Capacitors shall be prepared for delivery in accordance with MIL-C.39028.

6. NOTES

6.1 Ordering data. Procurement documents should specify the following:

(a) Title, number, and date of this specification.
(b) Title. number and date of the applicable detail specification, and the complete type designaton

{see i.2.1 and 3.1).
(c) Levels of preservation and packaging and packing, and applicable marking (sec section 3).

6.2 Qualification. With respect to products requiring qualification. awards will be made only {or products
which are at the time set for opening of bids. qualified for inclusion in the applicable qualified products iist
whether or not such products have actually been so listed by that date. The attention of the suppliers is called to
this requirement, and manufacturers are urged to arrange to have the products that thev propose to offer to the
Federal Government tested for qualification in order that they may be cligible to be awarded contracts or orders
for the products covered by this specification. The activity responsible for the qualified products list is U.5. Army
Elcetronics Command. Fort Monmouth. New Jersey 07 703: however. information pertaining to qualification of
products may be obtained from Defense Electronics Supply Center. (DESC.E), 1507 Wilmington Pike. Davion.
Ohio 43401.

6.2.1 Copies of “Provisions Governing Qualification™ may be obtained upon application to Commandine
Officer, Naval Publications and Forms Center, 3801 Tabor Avenue, H‘l.l]idcln}ui Pennsvivania 19170,
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6.3 Substitution data. The capacitors specified hercin are not for use in design after the date of this
specification . They are authorized for use in design contracts effective on or before the date of this spec-
ification, and to support existing military equipment. Capacitors specified in MIL-C-23269 are preferred for
design and regardless of the failure rate designation can be used as substitutes for the inactived capacitors
of the same capacitance value, tolerance, rated voltage and temperature coeffident.

Custodians: Préparing activity:
Army — EL Air Force — 11
Navy — EC
Air Force — 11 . Agent:

- DSA ~ ES

Review activities:

Amy - EL (Project 5910-0994)
Navy — EC, SH

Air Force - 11, 17,85

DSA —ES

User activities:
Army —
Navy._ .

Air Force — 19
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APPENDIX

PROCEDURE FOR QUALIFICATION INSPECTION

10. SCOPE

10.1 This appendix details the procedure for submission of samples, with related data, for qualification
inspection of capacitors covered by this spgciﬁc:ftion. The procedure for extending qualification of the required
sample to other capacitors covered by this specification is also outlined herein.

20. SUBMISSION
20.1 Sample.

20.1.1 Single-type submission. A sample consisting of 63 sample units of each type for which qualification is
sought shall be submitted.

20.1.2 Combined-type submission. A sample consisting of 51 sample units of the highest capacitance value
and 13 sample units of the lowest capacitance value, but not lower than 47 pF, in each style, dc rated voltage, and
lead diameter (for styles where an optiona) lead diameter is allowed) for which qualification is sought shall be
submitted. The sample units shall be in the ] (5 percent) or closer capacitance tolerance. The sample units
subjected to groups II and IV of table III shall be composed of the highest capacitance values represented in the
submission, and the sample units subjected to groups [l and V shall be composed of equal numbers of the highest
and lowest capacitance values represented. The sample units shall then be subjected to the inspection for their

particular group.

202 Test data. When tests are to be performed at a Government laboratory, prier to submission, all :ample
units shall be subjected to all of the tests indicated as nondestructive in table IB. Each submission shall be
accompanied by the test data obtained from these tests. The performance of the destructive tests by the supplier
on a duplicate set of sample units is encouraged, although not required. All test data shall be submitted in
duplicate.

20.3 Certification of material. When submitting sample ‘units for qualification, the manufacturer shall submit
certification, in duplicate, that the materials used in his component are in accordance with the applicable
specification requirements. :

20.4 Description of items. The manuiacturer shall submit a detailed description of the capacitors bring
submitted for inspection, including materials, constructional features, and ype of moisture-proofing cost at the
seal, if any.

30. EXTENT OF QUALIFICATION

30.1 Single-type submission. Qualification will be restricted to the capacitance value and to capaaitance
tolerances equal to and broader than the capacitance tolerance submitted.

30.2 Combined-type submission. Qualification within a stvle and dec rated voltage will be restricted to
capacitance values within the range of values submitted and, for styles where optional lead diameters are allowed.
to the lead diameter submitted. Qualification of the =5 percent or closer capacitance tolerance automaticallv
qualifies all other applicable capacitance tolerances. If. where applicable. 47 pF sample units are submitted.
qualification will be granted for all capacitance values equal to and less than the highest value submitted.

o U).S. GOVERNMENT PRINTING OFFICE, 1976—700020.13134
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STANDARDIZATION DOCUMENT IMPROVEMENT PROPOSAL -
{See Instructions — Rfvers'e Side)
1. DOCUMENT NUMBER 2. DOCUMENT TITLE '

3a. NAME OF SUBMITTING ORGANIZATION 4, TYPE OF ORGANIZATION (Mark one}

b. ADDRESS-(Street, Clty, State, ZIP Code)
[} manuracturen

D OTHER (Specify):

5. PROBLEM AREAS
a Faragraph Number and Wording:

b. Rocommendad Wording:

c. Rezson/Rationsie for Recommendation:

6. REMARKS
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